Telomere erosion-induced mitotic catastrophe in continuously grown chinese hamster don cells.
We have previously reported that telomere erosion is the earliest chromatin modification in cells entering the apoptotic pathway. The purpose of this investigation was to determine whether loss of telomeric DNA was involved in inducing mitotic catastrophe and death in Chinese hamster Don cells. Don, a male Chinese hamster-derived cell line which requires daily subculturing to remain diploid, was grown without subculturing for 1-4 days at 37 degrees C and analyzed cytologically. Our results indicated that (1) the frequency of metaphase chromosomes with structural anomalies was significantly higher in 3-day continuously grown cells than in 1-day control cells (8.2% vs 5.7%; P < 0.01), (2) the mitotic index was considerably lower in 3-day continuously grown cells (0.13%) than in control cells (3.64%), (3) cells grown for 3 days continuously showed a higher incidence (7.6%) of endoreduplicated metaphase chromosomes than did control cells (4.9%), (4) 4-day continuously grown Don cells showed significantly smaller amounts of telomeric DNA in interphase nuclei than did control cells, and (5) apoptotic cells were more frequent in 4-day cell cultures (40.6%) than in control cells (4.3%). These results support our earlier observations and contribute additional support for our hypothesis that telomere reduction is the cause of mitotic catastrophe and that cell death in continuously grown Don cells occurs because of the loss of telomeric DNA.